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SUMMARY 


Problem 

Accounts  of  postdeployment  health  problems  incurred  by  Gulf  War  veterans  are  many  and  varied. 
These  accounts  have  reported  a  wide  range  of  symptomatology,  as  well  as  put  forth  a  large 
number  of  potential  causes  of  the  reported  medical  problems 

Objective 

The  present  study  seeks  to  compare  the  post-conflict  hospitalization  rates  of  active  duty  personnel 
deployed  to  the  Gulf  War  with  the  rates  of  personnel  from  similar  units  returning  from  the 
Vietnam  Conflict,  as  well  as  to  examine  rate  differences  among  the  individual  Gulf  units. 

Approach 

The  hospitalization  incidence  of  Gulf  War  and  Vietnam  veterans  was  analyzed  by  contrasting  the 
crude  and  age-adjusted  admission  rates  for  varying  troop  categories  (infantry  troops,  artillery 
troops,  combat  engineers,  and  service  support  troops)  in  the  five-year  periods  immediately 
following  the  two  engagements.  Hospital  admissions  of  the  combat  veterans  groups  were  also 
compared  by  their  proportional  distributions  of  disease  categories. 

Results 

There  were  no  significant  differences  in  hospitalization  rates  among  the  infantry,  artillery, 
engineering,  and  service  support  units  deployed  to  the  Gulf  War.  Further,  overall,  and  in  four  of 
the  five  postdeployment  years,  the  aggregated  Gulf  War  veterans  exhibited  lower  hospitalization 
rates  when  compared  with  their  Vietnam  counterparts.  In  comparing  hospital  admission 
categories,  differences  existed  between  the  Vietnam  veterans  and  Gulf  War  veterans  only  in  their 
proportions  of ‘Infective  and  Parasitic’  diseases,  ‘Genitourinary’  disorders,  and  ‘Musculoskeletal’ 
disorders. 

Conclusion 

The  lack  of  differences  in  the  hospitalization  rates  of  various  Gulf  War  units  in  differing  locations 
on  the  battlefield  provides  no  support  to  the  notion  that  a  specific  environmental  exposure  is 
responsible  for  deleterious  health  effects  on  Gulf  War  veterans.  That  hospitalization  rates  of 
returning  Gulf  War  veterans  were  either  lower  or  comparable  to  the  rates  of  veterans  returning 
from  a  previous  combat  engagement  also  provides  no  support  to  the  notion  of  an  environmental 
exposure  above  and  beyond  that  which  might  be  associated  with  the  demands  of  war  itself. 
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A  Comparison  of  Postdeployment  Hospitalization  Incidence 
Between  Active  Duty  Vietnam  and  Gulf  War  Veterans 

Introduction 

Accounts  of  postdeployment  health  problems  incurred  by  Gulf  War  veterans  are  many  and 
varied.  These  accounts  have  reported  a  wide  range  of  symptomatology,  which  have  included 
fatigue,  sleep  disturbances,  joint  pain,  muscle  weakness,  depression,  inability  to  concentrate, 
dental  anomalies,  skin  rashes,  gastrointestinal  disturbances,  headaches,  and  other  health 
problems. 1-8  Paralleling  the  numerous  maladies  attributed  to  Gulf  War  deployment  are  the  many 
causes  advanced  as  responsible  for  the  medical  irregularities.  The  causes  put  forth  include 
exposures  to  chemical/nerve  agents,9'11  exposure  to  petrochemicals  associated  with  the  Kuwait  oil 
fires,12  exposure  to  depleted  uranium  rounds  on  the  battlefield,13  ingestion  of  pyridostigmine 
bromide,14  contraction  of  an  infectious  disorder  such  as  leishmaniasis,15  multiple  chemical 
sensitivities,16"17  and  combat  stress.18'20  In  short,  many  Gulf  War  veterans  report  symptomatology 
that  they  attribute  to  their  deployment  to  the  Gulf  War  theater  of  operations. 

However,  two  large  epidemiologic  studies  have  indicated  that  postdeployment  hospitalizations 
and  deaths  among  Gulf  War  veterans  have  been  incurred  at  rates  not  statistically  different  than 
their  nondeployed  counterparts.21'22  Still,  questions  persist.  The  present  investigation  seeks  to 
shed  light  on  two  different  aspects  of  hospitalization  incidence  among  Gulf  War  Veterans.  First, 
the  present  study  compares  the  postdeployment  hospitalization  incidence  of  United  States  Marine 
Corps  (USMC)  Gulf  War  veterans  with  those  of  veterans  returning  from  a  previous  engagement  - 
the  Vietnam  Conflict.  Second,  in  an  attempt  to  gain  insights  into  the  effects  of  potentially 
different  battlefield  exposures,  the  present  study  further  analyzed  the  hospitalization  incidence  of 
Gulf  War  and  Vietnam  veterans  by  contrasting  the  admission  rates  for  varying  troop  categories 
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(infantry  troops,  artillery  troops,  combat  engineers,  and  service  support  troops)  that  had  differing 
duties  and  varying  battlefield  locations  during  their  combat  deployments. 


Method 


Data  sources  -  personnel 

Marine  Corps  units  returning  from  Vietnam  at  the  end  of  USMC  involvement  in  that  conflict 
(March  -  June,  197 1  time  frame)  were  first  identified  via  a  Marine  Corps  history,23  and  then 
diaries  for  these  units  were  obtained  from  the  Records  Service  Section,  Headquarters  USMC. 

The  units  returning  in  this  time  frame  were  all  1st  Marine  Division  troops  and  included  six 
infantry  battalions  (the  1st,  2nd,  and  3rd  battalions  of  both  the  Is'  and  5th  Marine  Regiments);  two 
artillery  battalions  (1st  and  2nd  battalions  of  the  1 1th  Artillery  Regiment);  one  engineer  battalion 
(1st  Engineer  Battalion);  and  four  service  support  battalions  from  the  1st  Force  Service  Regiment 
(Headquarters  and  Service  Battalion,  Supply  Battalion,  Motor  Transport  Battalion,  and 
Maintenance  Battalion). 

Diaries  for  these  units  identified  16,980  unique  Service  Numbers  (SNs).  Because  Marine 
Corps  medical  records  starting  in  the  1970s  identify  individuals  by  social  security  number  (SSN) 
rather  than  SN,  the  service  numbers  from  the  unit  diaries  were  then  matched  against  a  file 
maintained  at  the  Defense  Manpower  Data  Center,  Monterey  Bay,  California,  that  contained  both 
SNs  and  their  corresponding  SSNs.  Of  the  16,980  SNs,  social  security  numbers  were 
ascertainable  for  15,194  personnel  (89.5  percent).  Nonmatches  were  not  systematically  tied  to 
any  particular  units  but  instead  likely  resulted  from  incomplete  data  as  the  military  services 
transitioned  from  using  SNs  to  SSNs  at  a  time  when  many  individuals  were  exiting  the  service. 
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The  SNs  and  SSNs  were  then  matched  against  Department  of  Defense  (DoD)  Loss  Files,  also 
maintained  by  the  Defense  Manpower  Data  Center,  that  indicated  the  date  each  individual 
separated  from  service.  Of  the  15,194  personnel  whose  SSN  and  SN  were  both  ascertainable, 
3300  were  excluded  from  the  study  for  the  following  reasons:  8 1  were  members  of  another 
service  branch  who  had  been  attached  to  USMC  units  and  whose  medical  histories  were 
unavailable  for  this  study;  1637  personnel  showed  a  separation  from  service  immediately  upon 
return  from  Vietnam  and  therefore  could  not  be  medically  tracked  for  any  period  of  time;  and 
service  departure  date  was  indeterminable  on  1582  individuals. 

Thus,  1 1,894  enlisted  male  Marines  were  identified  who  served  in  Vietnam,  and  who  did  not 
separate  from  military  service  immediately  upon  their  return  from  South  East  Asia.  These  1 1,894 
men  were  comprised  of  7009  Marines  in  infantry  companies,  1 174  Marines  in  artillery  batteries, 
640  Marines  in  engineering  companies,  and  3071  Marines  in  the  service  support  companies. 

The  data  indicating  service  in  the  Gulf  War,  demographic  variables  for  Gulf  War  troops,  and 
military  separation  dates  for  Gulf  War  veterans  were  also  obtained  from  the  Defense  Manpower 
Data  Center.  Because  the  comparison  group  (Marines  returning  from  Vietnam)  was  exclusively 
male,  and  the  small  number  of  non-enlisted  personnel  had  been  excluded,  only  enlisted  male 
Marines  were  included  in  the  Gulf  War  study  population  as  well.  Similarly,  because  only  1st 
Marine  Division  troops  were  active  at  the  end  of  the  Vietnam  conflict,  the  Gulf  War  study 
population  was  restricted  to  troops  of  the  1st  Marine  Division.  An  historical  monograph  24  of  1st 
Marine  Division  activities  during  Desert  Storm  was  used  to  verify  the  presence  on  the  battlefield 
of  the  combat  units  used  in  this  study. 

The  Gulf  War  study  population  was  limited  to  the  same  four  troop  categories  present  at  the  end 
of  USMC  involvement  in  the  Vietnam  conflict:  infantry  troops,  artillery  troops,  combat 
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engineers,  and  service  support  troops.  Seven  infantry  battalions  of  the  1st  Marine  Division  were 
identified  from  the  monograph  as  having  actively  participated  in  the  ground  war.  The  units 
composing  the  infantry  group  were  the  1st,  2nd,  and  3rd  Battalions  of  the  7th  Marine  Regiment;  the 
lsl  Battalion  of  the  1st  Marine  Regiment;  the  1st  Battalion  of  the  5th  Marine  Regiment;  the  3rd 
Battalion  of  the  9th  Marines;  and  the  Detachment  3rd  Light  Armored  Infantry  Battalion. 

Similarly,  the  1st,  3rd,  and  5th  Battalions  of  the  1 1th  Marines  were  identified  in  the  monograph  as 
active  in  the  ground  war  and  formed  the  artillery  group  for  the  Gulf  War  population.  The  1st 
Combat  Engineer  Battalion  was  identified  as  actively  participating  during  the  ground  war  and 
constituted  the  group  for  the  Gulf  War  that  paralleled  the  combat  engineer  unit  in  the  earlier 
conflict.  Lastly,  the  service  support  group  for  the  Gulf  War  was  composed  of  troops  from  the 
following  Force  Service  Support  Group  units:  the  Headquarters  and  Service  Battalion,  the  1st 
Supply  Battalion,  the  Is'  Maintenance  Battalion,  the  7th  Motor  Transport  Battalion,  the  Is'  Landing 
Support  Battalion,  the  7th  Engineer  Support  Battalion,  the  1st  Medical  Battalion,  Marine  Service 
Support  Group  -11,  Marine  Service  Support  Group  -  13,  and  the  Headquarters  Service 
Detachment.  These  service  support  units  were  all  identified  as  having  been  in  the  theater  and 
having  strengths  greater  than  100  personnel. 

Altogether  then,  there  were  10,878  Marines  who  were  identified  as  having  served  in  the  Gulf  in 
1st  Marine  Division  units  that  paralleled  the  units  that  returned  from  Vietnam  at  the  end  of  that 
conflict.  These  10,878  men  were  composed  of  4374  Marines  in  infantry  companies,  1588 
Marines  in  artillery  batteries,  616  Marines  in  engineering  companies,  and  4300  Marines  in  service 
support  companies.  Table  1  contrasts  the  numbers  and  types  of  troops  at  the  beginning  of  the 
Vietnam  and  Gulf  War  postdeployment  periods. 


6 


Data  sources  -  hospitalizations 


Hospitalization  data  for  enlisted  Marines  returning  from  the  Vietnam  conflict  were  extracted 
from  inpatient  records  maintained  at  the  Naval  Health  Research  Center.  Diagnoses 
accompanying  the  hospital  admissions  incurred  by  Vietnam  veterans  during  the  five-year 
postdeployment  period  of  this  study  were  recorded  in  International  Classification  of  Diseases, 
Eighth  Revision  (ICD-8)  format. 

Hospitalization  data  for  enlisted  Marines  returning  from  the  Gulf  War  were  obtained  from  the 
Defense  Manpower  Data  Center.  Diagnoses  accompanying  the  hospital  admissions  incurred  by 
Gulf  War  veterans  during  the  five-year  postdeployment  period  of  this  study  were  recorded  in 
International  Classification  of  Diseases,  Ninth  Revision  (ICD-9)  format. 

Each  hospitalization  record  could  contain  up  to  eight  diagnoses  for  a  single  admission. 
Hospitalization  admissions  for  each  deployed  individual  from  the  time  of  his  return  from  the 
combat  theater  until  the  date  five  years  from  that  return,  or  until  his  date  of  exit  from  service  if 
less  than  five  years,  were  included  in  the  analyses.  Individuals  with  injury  admissions  coded  as 
resulting  from  battle  wounds  (DoD  injury  cause  codes  400-479)  were  excluded  from  this  study. 
Because  reporting  of  admissions  to  the  treatment  facilities  aboard  aircraft  carriers  ceased  in  1990, 
the  six  admissions  aboard  carriers  recorded  for  the  Vietnam  cohort  were  removed  from  the 
analyses. 
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Statistical  analyses 


Crude  rates  of  hospitalization  during  the  postdeployment  periods  were  calculated  for  each  of 
the  four  troop  categories.  The  rates  were  calculated  per  1000  persons  per  day  (person-days).  An 
individual  who  remained  in  the  service  for  more  than  five  years  after  his  return  from  the  conflict 
would  contribute  1825  person-days  (365  x  5)  to  the  denominator  (exposure  period);  an  individual 
leaving  the  Marines  exactly  four  months  after  his  return  from  combat  would  contribute  120 
person-days  to  the  denominator.  In  addition  to  overall  rates  for  the  five-year  postdeployment 
period,  rates  were  computed  individually  for  each  postdeployment  year. 

As  a  preliminary  analysis  indicated  that  there  was  a  statistically  significant  difference  in  the 
ages  of  the  returning  veterans  (mean  age  at  return  for  Vietnam  veterans  of  22.3  versus  24.5  for 
Gulf  War  veterans),  the  crude  hospital  rates  were  age-adjusted.  Because  of  the  relative  youth  of 
forces  deployed  to  the  military  engagements,  age  stratification  for  the  adjustments  was  by  narrow, 
four-year  intervals.  Table  2  shows  the  frequencies  and  percentages  of  person-days  in  each  age 
group  across  the  postdeployment  periods.  Age-adjustment  was  performed  with  the  direct 
adjustment  method,  using  the  combined  Vietnam  and  Gulf  War  group  as  the  standardized 
population.25  Ninety-nine  percent  confidence  limits  were  computed  for  the  age-adjusted  rates. 

Hospital  admissions  of  the  combat  veterans  groups  were  also  compared  by  their  proportional 
distribution  within  the  following  diagnostic  categories:  infective  and  parasitic,  neoplasms, 
endocrine,  blood  and  blood-forming,  mental,  nervous  system,  circulatory,  respiratory,  digestive, 
genitourinary,  skin  and  subcutaneous  tissue,  musculoskeletal,  congenital  anomalies,  symptoms 
and  ill-defined,  injuries,  adverse  effects,  supplementary  classifications,  and  multiple  categories. 
All  categories  except  Injuries,  Adverse  Effects,  and  Supplemental  Classifications  directly 
correspond  to  the  ICD  diagnostic  categories.  However,  in  order  to  compare  the  proportions  of 
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admissions  corresponding  to  ‘injuries’  alone,  the  diagnoses  in  the  ICD  category  of  ‘Injuries  and 
Poisonings’  for  adverse  effects  of  medicinals  and  other  external  agents  (ICD-9  diagnoses  960  - 
994,  909)  were  separated  into  their  own  unique  category.  Additionally,  admissions  in  the  ‘Injury 
and  Poisonings’  category  coded  as  complications  of  surgical  care  (996-999)  were  placed  with  the 
Supplemental  Classifications  category  admissions.  These  two  minor  data  adjustments  allowed 
‘injuries’  to  be  reported  as  a  stand-alone  category  of  hospital  admissions.  All  hospitalizations 
having  diagnoses  that  fell  into  two  separate  diagnostic  categories  were  reported  in  the  ‘multiple 
category’  percentage.  After  the  proportions  corresponding  to  each  diagnostic  category  were 
determined,  99  percent  confidence  limits  were  calculated  for  each  category  percentage.26 


Results 


Rate  comparisons 

Figure  1  is  a  display  of  the  age-adjusted  hospitalization  rates  and  confidence  intervals  of  the 
four  troop  types  composing  the  Vietnam  and  Gulf  War  veteran  cohorts.  For  the  Vietnam 
veterans,  while  there  were  no  significant  differences  among  the  Artillery,  Engineer,  and  Service 
Support  groups,  the  rate  of  postdeployment  hospitalizations  for  the  Infantry  troops  was 
significantly  higher  when  compared  with  those  other  three  groups.  Among  Gulf  War  veterans, 
there  were  no  statistically  significant  differences  between  any  of  the  four  troop  categories. 

Crude  and  age-adjusted  hospitalization  rates  by  post-conflict  year  for  the  Vietnam  and  Gulf 
War  cohorts  are  presented  in  Table  3.  Hospital  admission  rates  for  Vietnam  veterans  were 
significantly  higher  overall  and  for  the  first,  third,  fourth,  and  fifth  post-conflict  years  when 
compared  with  the  rates  of  Gulf  War  veterans.  As  can  be  seen  in  this  table,  there  was  a  general 
decline  in  hospitalization  rates  among  both  groups  in  the  years  following  the  conflicts.  Of  the 
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veterans  hospitalized,  the  Vietnam  cohort  and  the  Gulf  War  cohort  both  averaged  1.24  admissions 
per  individual. 

Table  4  is  a  year-by-year  comparison  of  postdeployment  hospitalization  rates  for  the  Infantry 
troops  from  the  two  conflicts.  The  rates  of  the  Vietnam  infantry  troops  were  significantly  higher 
than  the  Gulf  War  infantry  troops  across  the  five-year  postdeployment  period  and  in  the  first, 
fourth,  and  fifth  post-conflict  years.  Table  5  is  a  display  of  the  year-by-year  comparisons 
between  the  Artillery  troops  serving  in  the  Vietnam  and  Gulf  War  conflicts.  There  were  no 
significant  differences  in  postdeployment  hospitalization  rates  among  the  artillery  groups.  Table 
6  is  a  presentation  of  the  yearly  rate  comparisons  between  the  Combat  Engineer  groups  serving  in 
the  two  conflicts;  there  were  no  statistically  significant  differences  between  the  hospitalization 
incidence  incurred  by  the  engineering  groups  active  in  the  two  conflicts.  Table  7  contrasts  the 
yearly  postdeployment  rates  of  the  fourth  study  group  -  Service  Support  troops.  As  can  be  seen 
in  this  table,  the  service  support  troops  deployed  to  Vietnam  exhibited  a  significantly  higher  rate 
of  hospitalizations  than  the  Gulf  War  service  support  troops  across  the  five-year  post-conflict 
period,  as  well  as  significantly  higher  rates  in  the  third  and  fifth  postdeployment  years. 

Admission  type  comparisons 

Table  8  contrasts  the  distribution  of  illness  categories  incurred  by  the  Vietnam  and  Gulf  War 
veterans  across  the  five-year  post  deployment  period.  Significant  differences  existed  between 
the  two  groups  of  veterans  in  the  proportions  of  ‘Infective  and  Parasitic’  diseases,  ‘Genitourinary’ 
disorders,  and  ‘Musculoskeletal’  disorders,  with  the  Vietnam  veterans  having  the  higher 
proportion  within  the  first  two  categories  and  the  Gulf  War  veterans  having  the  higher  proportion 
of  musculoskeletal  disorders.  The  specific  three-digit  ICD-9  diagnoses  that  were  most  prevalent 
among  Gulf  War  veterans  within  the  musculoskeletal  category  included:  internal  derangement  of 
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joint  (30  percent),  synovium  tendon  and  bursa  (16  percent),  and  other  derangement  of  joint  (14 
percent).  While  slight  differences  exist  in  the  coding  between  ICD-9  and  ICD-8,  the  diagnoses  of 
Gulf  War  veterans  are  very  similar  to  the  types  of  musculoskeletal  disorders  incurred  by  Vietnam 
veterans:  derangement  of  joint  (25  percent),  other  unspecified  disorder  of  joint  (15  percent), 
synovitis  bursitis  tenosynovitis  (12  percent),  and  intervertebral  disc  disorder  (10  percent).  The 
difference  in  proportions  of  infective  disorders  between  the  two  cohorts  was  largely  due  to  the 
considerably  higher  category  percentage  among  Vietnam  veterans  in  their  very  first  year  after 
return  from  the  combat  theater;  while  infective  disorders  comprised  15  percent  of  the  Vietnam 
veterans  hospitalizations  in  the  first  postdeployment  year,  this  illness  category  averaged  but 
slightly  more  than  5  percent  in  the  four  subsequent  years. 

Discussion 

The  present  study  sought  to  investigate  any  differences  or  similarities  between  the  post-war 
hospitalization  experiences  of  Gulf  War  and  Vietnam  veterans.  Much  controversy  has 
surrounded  the  postdeployment  illness  incidence  of  Gulf  War  veterans,  and  the  current  study 
juxtaposed  the  hospital  admission  incidence  of  Marines  deployed  to  the  Gulf  with  the  hospital 
incidence  of  a  similar  group  of  Marines  deployed  to  an  earlier  military  conflict.  The  strength  of 
this  study  lies  in  the  similarities  of  the  comparison  groups  -  for  both  wars,  the  hospitalization 
incidence  of  infantry,  artillery,  combat  engineer,  and  service  support  units  of  the  1st  Marine 
Division  were  contrasted  for  the  years  immediately  following  the  veterans’  return  from  the 
conflicts.  Similarly,  both  the  Vietnam  and  Gulf  War  study  groups  were  composed  of  troops  that 
were  in-theater  at  the  end  of  USMC  involvement  in  those  conflicts.  One  caveat  warrants  mention 
here.  As  the  title  of  this  study  implies,  the  current  investigation  was  only  able  to  track  the 
hospitalizations  of  Marines  that  remained  on  active  duty.  Therefore,  if  any  differences  in 
hospitalization  rates  exist  between  veterans  who  remain  in  service  and  those  that  do  not,  the 
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present  study  would  not  be  able  to  track  such  differences.  Nevertheless,  the  reported  overall 
hospitalization  rates  of  the  Gulf  War  and  Vietnam  veterans  in  this  study  are  based  on  9.6  million 
and  6.6  million  postdeployment  person-days  respectively,  and  therefore  provide  considerable 
insights  into  the  post-conflict  experiences  of  two  groups  of  veterans. 

Interestingly,  while  the  infantry  troops  deployed  to  Vietnam  showed  the  highest  rate  of  hospital 
admissions  among  the  four  unit-types  deployed  to  that  conflict,  there  were  no  significant 
differences  in  hospitalization  rates  among  the  infantry,  artillery,  engineering,  and  service  support 
units  deployed  to  the  Gulf  War.  Any  hypothesized  environmental  exposure  thought  to  have  had  a 
negative  health  effect  on  Gulf  War  veterans  either  affected  the  four  troop  types  in  a  uniform 
fashion,  or  is  not  readily  apparent  through  analyses  of  these  USMC  hospitalizations. 

Overall,  and  in  four  of  the  five  postdeployment  years,  the  aggregated  Gulf  War  veterans 
exhibited  lower  hospitalization  rates  than  did  their  Vietnam  counterparts.  Separately,  the  infantry 
and  service  support  units  deployed  to  the  Persian  Gulf  had  lower  postdeployment  hospitalization 
rates  than  did  the  Vietnam  veterans.  The  combat  engineer  and  artillery  units  deployed  to  the  Gulf 
and  Vietnam  did  not  differ  significantly  in  their  respective  rates  of  hospitalization.  Also,  among 
veterans  who  required  hospitalization,  the  two  cohorts  did  not  differ  in  subsequent  admissions; 
both  the  Vietnam  and  Gulf  War  groups  averaged  1.2  hospital  admissions  among  those  who  had  at 
least  one  hospitalization. 

The  categories  of  illnesses  incurred  by  the  Gulf  War  and  Vietnam  veterans  of  this  study  were, 
by  and  large,  not  that  dissimilar.  The  returning  Vietnam  veterans  had  a  higher  percent  of  their 
admissions  comprised  by  infective/parasitic  disorders  and,  to  a  lesser  extent,  genitourinary 
problems.  The  higher  percent  of  infectious  disorders  was  largely  due  to  the  admissions  in  this 
category  within  the  first  year  of  the  veterans’  return  -  a  finding  not  unexpected  given  the  tropical 
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nature  of  the  Southeast  Asia  theater  of  operations.27  The  Gulf  War  veterans  had  a  higher 
proportion  of  their  overall  admissions  comprised  by  musculoskeletal  problems.  However,  the 
specific  types  of  musculoskeletal  disorders  incurred  by  Gulf  War  veterans  were  not  substantially 
different  from  their  Vietnam  counterparts.  The  prevalence  of  musculoskeletal  complaints  by  Gulf 
War  veterans  in  the  DoD’s  Clinical  Evaluation  Program  has  previously  been  documented.28 

The  lack  of  differences  between  the  hospitalization  rates  of  Gulf  War  units  (infantry,  artillery, 
engineer,  service  support)  performing  different  functions  in  varying  locations  on  the  battlefield 
provides  no  support  to  the  notion  that  a  specific  environmental  exposure  is  responsible  for 
deleterious  health  effects  on  Gulf  War  veterans;  any  specific  environmental  risk  factor  might 
have  been  expected  to  affect  these  very  different  groups  disproportionately.  Indeed,  Marines 
deployed  to  the  Gulf  War  exhibited  rates  of  hospitalization  that  are  lower  or  comparable  to  the 
rates  incurred  by  Marines  returning  from  a  previous  ground  combat  operation.  Nevertheless, 
given  the  extreme  demands  of  war,  all  appropriate  measures  should  be  taken  to  adequately 
prepare  such  individuals  before  deployment,  to  monitor  their  mental  and  physical  well-being 
during  the  deployment,  and  to  provide  any  appropriate  counseling  or  treatment  following  their 
return  from  war.29 


13 


REFERENCES 

1.  Haley  RW,  Kurt  TL.  Self-reported  exposure  to  neurotoxic  chemical  combinations  in  the  Gulf 
War:  a  cross-sectional  epidemiologic  survey.  JAMA.  1997;277(3):231-237. 

3.  National  Institutes  of  Health  Technology  Assessment  Workshop  Panel.  The  Persian  Gulf 
experience  and  health.  JAMA.  1994;272:391-396. 

4.  The  Institute  of  Medicine.  Health  Consequences  of  Service  During  the  Persian  Gulf  War: 
Initial  Findings  and  Recommendations  for  Immediate  Action.  Washington,  DC:  National 
Academy  Press;  1995. 

4.  The  Institute  of  Medicine.  Health  Consequences  of  Service  During  the  Persian  Gulf 
War:  Recommendations  for  Research  and  Information  Systems.  Washington,  DC:  National 
Academy  Press;  1996. 

5.  Defense  Science  Board.  Report  of  the  Defense  Science  Board  Task  Force  on  Persian  Gulf 
War  Health  Effects.  Washington,  DC:  Office  of  the  Under  Secretary  of  Defense  for 
Acquisition  and  Technology;  1994. 

6.  Presidential  Advisory  Committee  on  Gulf  War  Veterans  Illnesses.  Final  Report. 

Washington,  DC:  U.S.  Government  Printing  Office;  December  1996. 

7 .  Shenon  P.  Many  veterans  of  the  Gulf  War  detail  illnesses  from  chemicals.  New  York  Times. 
September  20,  1996:  Al. 

8.  Haley  RW,  Kurt  TL,  Horn  J.  Is  there  a  Gulf  War  syndrome?:  searching  for  syndromes  by 
factor  analysis  of  symptoms.  JAMA.  1997;277:215-222. 

9.  Haley  RW,  Billecke  S,  La  Du  BN.  Association  of  PON1  type  Q  arylesterase  activity  with 
neurological  symptom  complexes  in  Gulf  War  Veterans.  Toxicol  Appl  Pharmacol.  1999; 
157(3):227-233. 


14 


10.  Anger  WK,  Storzbach  D,  Binder  LM,  et  al.  Neurobehavioral  deficits  in  Persian  Gulf 
veterans:  evidence  from  a  population-based  study.  J  Int  Neuropsychol  Soc.  1999;5(3):203 
212. 

11.  Pennisi  E.  Chemicals  behind  Gulf  War  syndrome?  Science.  1996;272(5261):479-480. 

12.  Petrucelli  BP,  Goldenbaum  M,  Scott,  B,  et  al.  Health  effects  of  the  1991  Kuwait  oil  fires:  a 
survey  of  US  Army  troops.  J  Occup  Environ  Med.  1999;41(6):433-439. 

13.  Durakovic  A.  Medical  effects  of  internal  contamination  with  uranium.  Croatian  Medical 
Journal.  1999;40(l):49-66. 

14.  Cook  JE,  Wenger  CB,  Kolka  MA.  Chronic  pyridostigmine  bromide  administration:  side 
effects  among  soldiers  working  in  a  desert  environment.  Mil  Med.  1992;157:250-254. 

15.  Magill  AJ,  Grogl  M,  Johnson  SC,  Gasser  RA  Jr.  Visceral  infection  due  to  Leishmania 
tropica  in  a  veteran  of  Operation  Desert  Storm  who  presented  2  years  after  leaving  Saudi 
Arabia.  Clin  Infect  Dis.  1994;19:805-806. 

16.  Abou-Donia  MB,  Wilmarth  KR,  Jensen  KF,  Oehme  FW,  Kurt  TL.  Neurotoxicity  resulting 
from  coexposure  to  pyridostigmine  bromide,  DEET,  and  permethrin:  implications  of  Gulf 
War  chemical  exposures.  J  Toxicol  Environ  Health.  1996;48:35-56. 

17.  Miller  CS,  Prihoda  TJ.  A  controlled  comparison  of  symptoms  and  chemical  intolerances 
reported  by  Gulf  War  veterans,  implant  recipients  and  persons  with  multiple  chemical 
sensitivity.  Toxicol  Ind  Health.  1999;15(3-4),386-397. 

18.  Adler  AB,  Vaitkus  MA,  Martin  JA.  Combat  exposure  and  posttraumatic  stress 
symptomatology  among  US  soldiers  deployed  to  the  Gulf  War.  Military  Psychology.  1993;8 
(1):  1-14. 

19.  Baker  DG,  Mendenhall  CL,  Simbartl  LA,  Magan  LK,  Steinberg  JL.  Relationship  between 
posttraumatic  stress  disorder  and  self-reported  physical  symptoms  in  Persian  Gulf  War 
veterans.  Arch  Intern  Med  1997;157:2076-2078. 


15 


20.  Stretch  RH,  Marlowe  DH,  Wright  KM,  Bliese  PD,  Knudson  KH,  Hoover  CH.  Posttraumatic 
stress  disorder  symptoms  among  Gulf  War  veterans.  Mil  Med.  1996;161:407-410. 

21.  Gray  GC,  Coate  BD,  Anderson  CM,  et  al.  The  postwar  hospitalization  experience  of  US 
veterans  of  the  Persian  Gulf  War.  N  Engl  J  Med.  1996;335:1505-1513. 

22.  Kang  HK,  Bullman  T.  Mortality  among  US  veterans  of  the  Persian  Gulf  War.  N  Engl  J  Med. 
1996;335(20):  1498-1504. 

23.  Stanton  SL.  Vietnam  Order  of  Battle.  Washington,  DC:  U.S.  News  Books;  1981. 

24.  Cureton  CH.  U.S.  Marines  in  the  Persian  Gulf,  1990-1991,  With  the  1st  Marine  Division  in 
Desert  Shield  and  Desert  Storm,  History  and  Museums  Division,  Headquarters,  U.S.  Marine 
Corps,  Washington,  D.C.,  1993. 

25.  Lilienfeld  AM,  Lilienfeld  DE.  Foundations  of  Epidemiology.  New  York,  NY:  Oxford 
University  Press;  1980. 

26.  Zar  JH.  Biostatistical  Analysis.  Englewood  Cliffs,  NJ:  Prentice-Hall,  Inc.;  1984. 

27.  US  Department  of  Health  and  Human  Services.  Health  Status  of  Vietnam  Veterans,  Volume 
III.  Medical  Examination.  Atlanta,  GA:  US  Department  of  Health  and  Human  Services; 

1989. 

28.  Erickson  AR,  Enzenauer  RJ,  Bray  VJ,  West  SG.  Musculoskeletal  complaints  in  Persian  Gulf 
veterans .  J  Clin  Rheumatol.  1 998  ;4: 1 8 1  - 1 85 . 

29.  National  Science  and  Technology  Council.  Planning  for  Health  Preparedness  for  and 
Readjustment  of  the  Military,  Veterans,  and  Their  Families  after  Future  Deployments. 
Washington,  DC:  Executive  Office  of  the  President  of  the  United  States;  1998. 


16 


0350  * 


0310  • 


0370  - 


0330  - 


0.190  - 


0.150  • 


0350 


0310 


0370 


0330 


0.190 


0.150 


Figure  1.  Age-Adjusted  Postdeployment  Hospitalization  Rates  by  Troop  Type 


A.  Vietnam  Veterans 


Table  1.  Study  Population  by  Troop  Type  and  Cohort 


USMC  Troop  Type 

Vietnam 

Gulf  War 

Infantry 

7009 

4374 

Artillery 

1174 

1588 

640 

616 

Service  Support 

3071 

4300 

Total 

11894 

10878 

Table  2.  Person-days  of  postdeployment  periods  by  Age-group  and  Cohort 


Age 

(years) 

Vietnam  Veterans 

Gulf  War  Veterans  I 

Number  of 
Person-days 

Percent  of 
Person-days 

Number  of 
Person-days 

Percent  of 
Person-days 

18-21 

2849217 

43% 

1822510 

19% 

22-25 

1869323 

28% 

■ 

3665567 

38% 

26-29 

603554 

9% 

1 

1752292 

18% 

30-33 

477639 

7% 

1 

1093720 

11% 

34  -  37 

465913 

7% 

717147 

7% 

38-41 

207208 

3% 

383125 

4% 

42-45 

95320 

1% 

1 

153450 

2% 

46-49 

34788 

1% 

46189 

0% 

>50 

14264 

0% 

■ 

12614 

0% 

WEEi&M 

6617226 

100% 

c: 

9646614 

100% 
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Table  3  -  Crude  and  Age-Adjusted  Hospitalization  Rates  by  Post-conflict  Year  and  Cohort 
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Table  5.  Crude  and  Age-adjusted  Hospitalization  Rates 
for  Artillery  Units  by  Cohort  and  Post-conflict  Year 


C n 

aT 

T5 

i 

c 

o 

e 

d> 

CL 

o 

o 

o 


0 

CL 

-o 

0 

•*-* 

3 

CL 

E 

O 

£ 

cc 

0) 

0) 

to 

CC 


i 

I 


22 


Table  6.  Crude  and  Age-adjusted  Hospitalization  Rates 
for  Combat  Engineer  Units  by  Cohort  and  Post-conflict  Year 
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Table  7.  Crude  and  Age-adjusted  Hospitalization  Rates 
for  Service  Support  Units  by  Cohort  and  Post-conflict  Year 
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Table  8.  Proportional  Distribution  of  Hospitalizations  by  Diagnostic  Category  and  Cohort 
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